Thermodynamic properties of the heme prosthetic group in assimilatory nitrate reductase.
The oxidation-reduction midpoint potential for the heme prosthetic group present in assimilatory nitrate reductase from Chlorella vulgaris has been determined by optical potentiometric titrations in the presence of dye mediators. At pH 7, the midpoint potential was determined to be -160 mV and corresponds to a reversible n = 1 redox process. The midpoint potential was unaltered by the use of NADH as reductant, unaffected by the presence of NAD+, cytochrome c, phosphate, cyanide, or alkaline pH. In addition, the redox potential of the heme was independent of modifications to the enzyme such as substitution of the molybdenum center with tungsten, or cleavage and separation of the enzyme into its flavin and heme/molybdenum domains. In contrast, the midpoint potential increased on decreasing the pH yielding a pH dependence of approximately 20 mV/pH unit within the range 5.5 to 7, suggesting the presence of a single, redox-associated, ionizable functional group on the protein with pKox = 5.8 and pKred = 6.1. At pH 7 and within the range 12 to 38 degrees C, the midpoint potential of the heme decreased by approximately 1 mV/degree. Values for delta S0 and delta H0 were calculated to be -25.6 e.u. and -4.0 kcal/mol.